Upregulation in astrocytic connexin 43 gap junction levels may exacerbate generalized seizures in mesial temporal lobe epilepsy.
Following brain injury, and during the process of neurodegeneration, a reactive astrocytic proliferation occurs. This is accompanied by an increase in the synthesis of neuropeptides, cytokines, growth factors and glial fibrillary acidic protein (GFAP), a cell-specific marker for reactive astrocytes. Astrocytes are extensively coupled by gap junctions of the Cx43 connexin subtype. Several studies have shown that in severe trauma, coupling between astrocytes may add to the spread of the damaged area. In this study we ask whether the astrocytosis which is a feature of other neurodegenerative diseases also occurs in mesial temporal lobe epilepsy (MTLE) and whether it is accompanied by an increase in astrocytic communication through an upregulation of Cx43 gap junction channel proteins. In order to examine the astrocytic response and the expression pattern of Cx43 protein, double immunohistochemical labeling studies were undertaken using antibodies against GFAP and Cx43 applied to human hippocampal tissue resected from patients with MTLE, and to normal human control hippocampal tissue. Immunofluorescent labeling of astrocytes and Cx43 was examined using confocal laser scanning microscopy. The images obtained were quantitatively analysed and reconstructed using three-dimensional volume rendering. The results of this study have established that not only is astrocytosis greater in MTLE-affected tissues than previously suggested, but it is accompanied by a highly significant increase in astrocytic Cx43 protein levels. We hypothesize that this surprisingly large upregulation in Cx43 may exacerbate generalized seizures in the progression of MTLE.